SUMMARY Single fibre electromyography (SFEMG) was studied in 40 patients with the post-viral fatigue syndrome. These patients were also assessed clinically, serologically, virologically and immunologically. About 75% of the patients had definitely abnormal SFEMG results. This was regarded as evidence of abnormality in the peripheral part of the motor unit. The muscle fibre was the likely site of involvement. ranged between 17-55 years with a mean of 38-8 years (SD 11-2 years). Twenty four were female (60%) and 16 male (40%). The duration of the illness, ranged from 3 months to more than 20 years (mean 5 years).
The post-viral fatigue syndrome, also known as myalgic encephalomyelitis, has been recognised recently as a distinct neurological entity with increasing evidence of the organic nature of the disease.' Most cases occur in epidemics but it may be endemic and sporadic cases may occur.' The cardinal clinical features are of a benign encephalomyelitis combined with emotional disturbance, myalgia and muscle fatigue. The latter is one of the most constant features.' Muscle weakness, wasting and fasciculations with retention of normal reflexes2 and increased urinary creatine output34 occur in few cases.
Several electrophysiological studies have failed to demonstrate definite abnormality of any part of the motor unit.56 However, reduced recruitment pattern of voluntary motor units was seen and some patients, particularly during recovery, showed "grouping' of motor units on maximal voluntary contraction.2 These findings were nonspecific and regarded by some as not organic. 7 We applied the single fibre electromyographic (SFEMG) technique developed by Ekstedt and Stalbergl-'0 to study the pathophysiology of this disease.
Patients and methods
Forty patients were included in this study. Their ages ranged between 17-55 years with a mean of 38-8 years (SD 11-2 years). Twenty four were female (60%) and 16 male (40%). The duration of the illness, ranged from 3 months to more than 20 years (mean 5 years).
A preceding viral infection was documented in all the patients: in three cases with varicella, in two with rubella and in the remainder with one of the coxsackie B viruses. All the patients had gross fatigue as their primary symptom. This was present at rest but made worse by exercise. Full neurological examination was negative in all and no muscle weakness was demonstrated in any patient. Routine laboratory tests (urinanalysis, ESR, full blood count, urea and electrolytes, liver function tests and muscle enzymes), chest radiographs and ECG were normal. In none, was anti-acetylcholine antibody found.
The 40 patients were subjected to a variety of serological, virological and immunological studies. In 20 patients, muscle biopsy was performed and was examined by routine histological, histochemical and ultrastructural methods. The results of these and other clinical data are described elsewhere." 31P nuclear magnetic resonance (NMR) study on muscle was also carried out on a patient from this series and the result was published separately. '2 Prior to the neurophysiological tests, a careful clinical history was taken with particular emphasis on present or past history of cervical radiculopathy, neuropathy, nerve trauma, diabetes mellitus and any other concurrent problem in the neuromuscular system. In addition alcohol ingestion was assessed and a drug history taken. Routine sensory and motor conduction studies were performed on all patients using conventional surface recordings in the right common peroneal, right median and right sural nerves.'3 These results were compared with those of 32 normal subjects whose age ranged between 16-57 (mean = 38 2, SD = 13-9) years. Normal conduction studies were prerequisite for inclusion of the patient in the study.
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Concentric needle electromyography (CNEMG) was performed on several muscles in each patient to exclude evidence of neuropathy or myopathy. Repetitive stimulation of the right ulnar nerve was also performed to exclude a gross neuromuscular transmission defect. In five patients with the most abnormal SFEMG jitter, the repetitive stimulation study was repeated after regional curarisation with normal results.
Single fibre EMG was performed on the right exensor digitorum communis muscle irrespective of the patient's disability. This muscle was used because of minimal age related changes below 60 years,'4 small standard deviation of jitter values and the availability of several control studies. '4" 5 A standard Medelec SFEMG needle with a leading off surface of 25 Amm diameter was used and recordings were made using a Hewlett Packard electromyograph feeding a "jitter unit" where controls allowed selection of level triggers to record suitable fast rise points on the action potentials. Output 
Results
The CNEMG was normal in all the patients apart Jamal, Hansen from non specific recruitmental abnormalities. Grouping phenomena similar to those described in other studies2 was seen in 14 patients. The individual units potentials within these groups were normal in duration and amplitude. In 10 patients there was a reduced recruitment pattern without grouping.
Adequate sets of SFEMG recordings were obtained from all the patients. The jitter values for the 40 patients are plotted in the figure. Twenty four patients had two or more pairs with jitter values more than 55 ,us. The mean overall jitter was greater than 34 ,us in 28 patients. By combining both criteria, 75% of our patients had definite abnormalities of jitter. One patient was defined as probably abnormal. The mean overall jitter in all our patients were greater than the control mean. We found a number of low jitter values (< 10 ,us) implying muscle fibre splitting. '6 There was no evidence of impulse or concomitant blocking'6 in any of the patients with either normal or abnormal jitter values.
Discussion
Variability of the interpotential intervals of two single fibre potentials belonging to the same motor unit "that is, the jitter" can only arise where there are two pathways for the initially single discharge to follow. Therefore, any abnormality proximal to the branching of the motor axon cannot be implicated in abnormal jitter. The source of jitter would therefore be from one or more of the following: the terminal nerve twigs, the endplate or the muscle fibre.
Impulse blocking usually occurs at jitter values exceeding 80-100 ,us in the extensor digitonum communis muscle in cases of neuromuscular transmission defect as in myasthenia gravis, after curarisation or in cases of neuropathy due to sprouting and immature endplate formation with transmission defects.'6 Absence of blocking in our patients despite marked increases in the jitter values probably makes the neuromuscular junction an unlikely site of involvement. Concomitant blocking,'7 which none of our patients showed, indicates unreliable axonal impulse conduction. Therefore, it is reasonable to assume that the site of involvement is less likely to be the axonal twigs or the neuromuscular junction and it is probably due to a disturbed muscle fibre membrane conduction. It is well known that increased jitter may be due to disturbed conduction along the muscle fibre membrane in certain pathological conditions.'618 Disuse atrophy, neurogenic atrophy and primary muscle disease such as polymyositis can alter the propagation velocity in the muscle fibre membrane and SFEMG abnor-Electrophysiological studies in the post-viral fatigue syndrome malities have been observed in the latter condition.'9 20 
